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(54) LEVEL SHIFT CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a level shift circuit which is 
capable of reducing layout area and reducing the number of masks at 
the time of manufacture and stably performs an operation even under 
low power source voltage. 

SOLUTION: Between the supply line of a positive high voltage PV and a 
ground line transistors PT31 and NT31 are serially connected, between 
power source voltage Vcc and the supplying line of negative high voltage 
MV, transistors PT32 and NT32 are serially connected transistor PT33 
and NT33 are serially connected between the supply line of positive high 
voltage PV and the supply line of negative high voltage MV, the gates of 
transistors NT31 and PT32 are connected to the output terminal of an 
inverter INV31, a node ND31 is connected to the gate of the transistor 
PT 33, a node ND32 is connected to the gate of the transistor NT33, an 
output node ND OUT is connected to the gates of the transistors PT31 
and NT32, the size of the transistor NT31 is set layer than the PT3 and 
the size of the transistor PT32 is set larger than the T32. 
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(54)[#gBJ?(D£^]U'<;Uv7Ks]£& 2/15 <<—V 

<&£U h : 7>vX$PT32(7)-tMX£ 



[if ^in ] %^ (Dis^^ts&xtmmi u^ctyisi^cDu^u^^A^Hf 

Jlf^m1(X>u^^cfcy^L^ll3(7)^^;^^frl*ll2(DU^;^^U1gL^||4(7)^KJ^lc^^LTttJ^ 

±IBtH*y-K(7)U^;u^llK6<jlz||i <DU^;umJi^&<5>ii^lz(7)<^_tiB|g2 
0M>/<— ^^ai^^^$±fBf£U^;ufflm;Ji[c^«^4(7)h^>vX^«h^T^U'<>iUv 

[if 5fclg2] ±fEHl A^it^b^^l (D\y^)\^(Dtt\Z\^ti^=i-^m2<D\^ 

^a<f&2<DU^;UDt£lzaj;^^£fgi(DU^^ 
£*iTl^If;fcII1 lBKcDU^;Uv^h[Ell^o 

[Ii^Ii3] ±IBm5(7)h^>^X^(D^-rXA^±Ifi^3<7)h^>vX^(D^Xj;y^#<IS^$H. 

±IBl&6<7)h^>vX$<D^>fX>\bfBf&4<D^ 

2ffi«CDU'<;Uv/^h[l]!^o 

[If 3fcJl4] A^ffl^u^u^m2<^u^;u(D^(D^±iBm3(DK^>vx^[c±fBi;u^;ufflm 

X^(C±lB^UK;uffi^;Ti$fg^$i+^^8<7)h7>vX^<!:^WT^If^ll2lB«(DU'<;Uv7h 
[If 3fcll5] ±fBf&1 <D<:w\*-$(7)aj^^<t±fBm20M>/ < v— *<D&tl%5=F£(Dm\Z, ?—h 

a^&iou^ufflW/iucigiii^^ 

>v^ir, y— hri<tfi2a)U^;uffim;JIf::*£^£ftA^U^;^ 
:*?t-£lgiO(Z)h7>vx£<bb<it^Jlc^ 



[f§0J(^P*ffl^ij£BJ] 

[0001 ] 

mzm^z>*><D-efo& 0 

[0002] 

[^*(Z>&fin:7^vrLEEPROM3£(D¥#W 

fc«m*!g^GNDU^;u<7)ffeiciE(D;i;mffPvfc^ 

ccu^;ufccfct;^iijjGNDU^;K7)A^iil-^u^;u^. iE(Dit;mi±PVL/^;^fc[ift(Dmmi±M 
[ooo3]Ml.i (*> c<D?i<D^£<2U'<;u:>:7H[n]S£<Dfn 0)#j£#y£^-tlI]£&II]-efc£o ZCDU^ 

;Uv7h[l]i^10li, $INV1U p^-V^JUVIOSdiiT, PMOSa^)K7>vX^PT11~P 

T14 % nW^MOSOUT, NMOS^L^ : 5)h^>vX^NT11-'NT14|Z < ^:^•J^i^g$HTL^-So 
[0004]PMOSh^>vX^PT11~PT14(^V— XI^IECDmm/±PV(7)^^-r>|^^$^ s NM 
OSH7>vX$NT11, NT120V— Xlijglfe^ft. NMOSH7>vX£NT13, NT14<£> V— 
^m/±MV(7)«$a^-r>|CS^^TL^o PMOSh^>vX£PT11fc<m*NMOSh^>V*$NT 
11^KUf>|5]±^^|$tl, ^CDS^^AV— KND1l£LTPMOSh7>vX£PT12fccfct>*PT 
13<2>r— HCf£M£ftTl,^ 0 [H]tifC x PMOSh^>vX*PT12fcJ:t>*NMOSh^>vX£NT12(7) 
KW>|l]±A<*ggc£;tv ^(D^^^NDIZ^LrPMOSh^vX^PTIIfc^a'PTUCD'tr— h 

[0005]£fc. PMOSh7>vX^PT13fc<ttKNMOSh7>vX^NT13(7)Kb-1'>|ll±7b^$iji$ 
*l> KND13tLTNMOSh^>vX^NT14(7)y— hl^S^tLTL^-So l*]*§tC, 

PMOSh^>vX^NT14fc^l>*NMOSh^>vX^NT14<^KU<>|^±^$^tl.^O^^ 
A<fch^y— KNDOUT <hLTNMOSh^>vX$NT13<£>y— HC&jS^ftTl^o £7c, NMOSh^ 
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(54) [$g0J3 m U^U isV HUES 



3/15 v 



>vX£NT11(7)>r— h^A^II^IN<DA^^-r>(C^^>NMOSh^>vX^NT11(Dy— h 
rf>««f >/ <v-*INV1 1 ZftLT A*1t^IN(D A*7*>lCj£«6£*lTl*«&o 

- &o^<7)*§^/— KND11A««i|!lU^H=g|#a**L, PMOSh^>vX$PT12fcJct;PT13^ 
*<iE(7)S!«JEPVU'<;U*T?±#L, PMOSh^>^X^PT11A<3f#fflttj|glC^SlCfii}*$*i, d 
C0007]y— KND^CDm&^iE^iiimEPVlC/cfoycCillC^tN, PMOSh7>vX^PT14[J#^ 

iI#SfciS}t£*u &tz. PMOSh^>vX^PT137b<#iitt^-efe^Cl<!:^b. y— KND13(7)mi4 
^iE<D^miEPVU^;U*Tr±#-r^o ^<7)*S3I> NMOSh7>vX^NT14A^#iitfcS^y. ttJ 
*jy— KNDOUT (Dm^liMOmSJEMVU^JU^-eT^o tHJjS — KNDOUT <D*te?b<£(&K 
mEMVU^^HC/eCofcCirlC^y, NMOSh^>vX^NT13l*i^S^^[3^^[C^^^tl, til 
ft J— KNDOUT ^bMtDiSmJiMVU^JK^It-^-OUT^ai^lcF^^o 

[0008]A*^t-^IN^P— U^;KD^±feGNDU-<;U-eA±l^^t. NMOSh^>vX^NT12^ 

"^UcSl^fcStu PMOSh7>vX^PT11fccfcl/PT14^#iit^S(C^y^^>i)o PMOSK7> 
^X^PT11^Stt^f^d:ofcC«i:[Z#LN, y— KND11(7)mfe^iE(D^mi±PVU^;U*t?±^ 

PMOSK7>vX*PT12. PTISA^MPSittlSirfcy, -t(D«ISA^3Sl3fi}#$*L*o PM 
OSh^>vXSPT14A<#M#Sl-&of-Z£(~#l\ tUtiy— KNDOUT 0)ffitert<iE<Dsmj±PV 
U^;U£T?±#U NMOSh7>^X2NT13f£#ffi^£&£ 0 -eOfS** y — KND13<DlHi^ft 
(OK«BEMV*-eTA<y. NMOSh^>i?X*NT14IAIMiatt»lc££lZ«#£;h,4 0 Lfctfo 

r, ttt^y — Kndout ^biE^sm/EPvu^KD^l^-ouT^iii^i^ti^o 

[00091 H112 [a. 4^^(DU^;Uv7h[H]^ll2(D^^J$^:-ris]i^|lI-e&'&o C0U^;Uv7h 
@S&20!£. £INV21 N PMOSh7>S?X$PT21~PT23, NMOSh^>S>:*£NT21 ~NT23 

[0010]NMOSh^>vX^NT21Ii^>/^— ^INV21(Dffi±j3S^^PMOSh^>vX'SiPT22(OKL/ 

vX*PT21 ^INV21(7)ai73<!:NMOSh^>vX^NT22(75KU'r><i:(75PBll3jf^tl. V 

— h*^±fe : 7-ri/(C^^tlTL>^ 0 Oh£NMOSH7l/v?A$NT21 JctfPMOSh^i'XSPT 

[001 1 ]PMOSh^>^X^PT22fccfcl>*PT23CDV— 7,ltlE(DmME.PVCD^^ : y-OlZ^m^H. 
NMOSh^>vX^NT22fc<^Uv*NT230)V— Xl*ft(7)Ami±MV(D#^^'r>[C^iji^ttTL^-S 0 P 
MOSK^>vX^PT22CDKL"r>3b<PMOSh^>vX^PT23CDy— McJ&Btefu NMOSh^v 
X^NT22(7)Kb-r>^NMOSh : 5>vX^NT23(7)'7 s — h[^^^XTL>-So f Lt, PMOSK7>V 
X^PT23fc^U^NMOSh^>vX^NT23(DKU-1'>[l±^igE^rtll^y— KNDOUT *)<*f 
*L, ZC^ai^y— KNDOUT (iPMOSh^>vX^PT22fcctl>*NMOSh^>vX^NT22<7)>f— HZ 

[001 2]Ml2(DH]j^!CfcL\-Cli, A^li^-iN^/N-i'u^.jK^m^mJEvccu^^u-eA^^H'S 
«!:. -<>/ ^INV21 TfU^^SlE^^THK^lZ^itijGNDU^^U ( P— L"<;U) <7)1f ^A^NMOS 
K^>vX^NT21$^LTPMOSh J 5>vX^PT23(7)y— hlCftt^tL. PMOSH7>vX*PT21 
^LTNMOSh^>vX^NT23(D>7 £ — hf~#|i^tL^o ^(DlS^ PMOSK7>V**PT23^#iI 

ttlR^jtey, NMOSh^>v*£NT23^3E#ffi#S<t&y. tfcj^y— Kndout <Dm<&jb<iE<Diam 

I±PV*-e±p-T^ 0 ^*LlC«fcy % PMOSh^>vX£PT22l;£3M^iItfc^l::. NMOSh^V^NT 
22liJ»iittJ|8(CgeSl=ft}#$tL, y— KND22(Dmiil*ft<Di^mJlMV^-eTA<y> NMOSH7> 
vX^NT23^l^®^^[C$^[C^$^ 0 CCD<!:#PMOSh ; 7>vX$PT21 [4*^h^-7tt«g 

Lf-^or, m^y— Kndout A^iE<Ds1IEPvuK;u(Dii^ouT7b<ai^£;h,£o 

[001 3]£f=. A^il^INT^P— b^UD@it!lGNDU^;UT-A:fi£fr&<i:, PMOSh7>v7^P 

T23mmm^mt^)s NMosh3iyi>^NT23t>mmitmtt^j. m kndout <j>w$l 

*<a<7)ffififfiMV*-CT*^o CtllCcfcy. PMOSK^>vX^PT22[*#a^^^«j:y, NMOSH7 
>^^^NT22l*3^oi^^^*o PMOS^^i}**PT22tfmmVtmtti:^tzZtlZftl\ % y-K 
ND21 ©«{4*<iE<7)*fft JEPV*T?±SL. PMOSh ; 7>vX^PT23^^^iitt^lZ^^[^#$ 
4l<6o CO<h#NMOSh^>vX'$iNT21l**^h^-^^^<i:^^o Lfc*<oT, OifiS — KNDOUT 
^a<Di^«l±MVL/^;KDlt-^OUT^ai^l$tL^o 
[0014] 
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f- 
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[0017] 

[fIS£^;*^£*rto<7)^££]±fBglfl£5if&T^ 

^^cfeyist^ma^u^u^^A^iii-^-cDu^^^, ±fgmi <Du^;uj:yi§i^!g3<7)U'<,iu£f ;: 

^fflm;T£±:. At>iffi*tf±tEm^<nXti^^lzmLX&miz&ifc£Htzm^ *SJ:0*!g2<7M> 
/<— $t : ±.Um^ <D ^(Dtiitils^jlstfmnftlzttzmznis^^UTlzU&ttiijjS— 

^±tim,o^)^mMMizm^T^>mi <D^>v*$t. ±M%zv>^t\— ^(Dtatny^o^m 
n&}iz±izni<Di/'<j\,\>j.±izti;z>£thtis— K^±fB^u^;ufflm;Ji[3^-r^m2<Dh^>v 
*$t. ±utt^tiy-^<D^ji,timnmzm2(Diy^j^Tx^m^iz(D^±tim'i <dj>/< 
— ^(0iiitstm^±t^M^j^mmMizmmT^m3<Db^iy^t,±mtiitiy— kcdu^u 

[001 8]^:|gBJ(7)b^;Uv^h[D|i£§T:li. -tlB^I <D-f >A— A^«-^UK;U^|gl <DL"< 

)\s<»t%\z\hti^ttn2<D\s^)\smmmz&m^&Wi5<»^^v^ 
m^(D^ji,mmmizmmr^meo^>^^^xSNT32iz^imf&^tixi^ 0 

[001 9]£*: N *IIBJl(DU^;Uv:7h0S£Trl;J:. ±fBm5(Dh^>vX$(D+^X#jLfBlg3(DH5> 

[0020]^fc, *mW<ms'<)l'i'7hl£\mZ, A*<t-§-U^;u^2(7)U^;K7)<i:^(7)^±fBll3 
(Dh^vX^fcifBEU^fflW^^^-y-^mTOh^vX^i:, A^lt-StL/^U^lgl <D 

\s*)W£%ofr±un4<D\*^V7,$\z±m&\s^)\,mmm*^^ 

[0021 ^mam^^-jv-mnxte. ±iami cd-o^— ^co^ti^t±t^%2(D^iy 

^-ZnttiJiSM+tomiz. y-h^mi ou^ufflm^i^a^A^u^u^iou^;^ 
#tg2<7)u^u c kyi£<£:& < b;fc^h^ 

[0022]^BJ(7)UK;Ui>37hlE]mfZj;+Ll±\ A*J«^|gl CDUK;u-eA2l£*V5<!:. 1&1 (DO 
'<-5te£tfm2(D^/<—$fr*M2ls'<)l,<Dm-%tfiiit}-£*l& 0 ZtllZ&i)^ |g1 <J)V=?lsV>*.$ 

ti<mm^mtt^j, m20h^>v^mmm^mtt^) s tatts-wmi o^^^z^m 
is^nsmmmztemzti, ttit>s-F<Dis'Oi,t>m*iz±M-Tz> 0 zotatiy-^itm3^j:um4 
(7)h^>vx^[z'j§ii^ s ^o^jisrfmnifiizn-i oiy^Mzu^t. m3<o^>v^mm 

i"Oismw.mizmffi£*i > &2(»b^v>*$mmmftm\z&fE[zm$zftz> 0 *L.x. itiu^u 
mMMfrt>&ti;— ^izmLxm3(Du^ji,omi±tmt^^.m3(D^)i(Dm^tiiti^ 
£o &tziz. fc^^mmimfr^mwi'^ji'nmE.fimifeZHtzmit, mi ©^;^^ 0 

[0023]-75\ Atim^ti^CDls^JVXAjjZtl&t. Ml V)^^— $te£XSM2<D -(>s<— $ 

-p^^wmm^mtt^j. mt>s— ^^m2(Dh^^j^iz^iji^^<ji,mmmzmm^, m 
^y-K(Du^;uA^^[zi^T-r^o znftxs-hitmsts&vmwh^isxzizmmzti. -e 
<ms'<)i,tfmn&}izM2<Dis'<Mzte&t, M3(D^^jx*i*mmvim£ti:v. mwh^v* 
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(54)[SPJ(D£?fr]UK;Uv37hlI]S§ 5/15 

-[0025]£fc. m7(7)h7>vX*fccm*m8(Dh^>:xX$li. A^lf ^u^;UT5^®tfcS^$W£ 

izmmztita^o *<Difem. mi <D^>/\—^<Dtiiti^<Dm2<Diy^)i,^(Dmwmmiznt> 

[0026]^ n3mz\Z%40is'<)\,(Dm s %&J}mZ. m9ti£lfmiO<Dh?yisX$$'frLXm 

mi(D^>A-S0>tt;M^fcJ:tfm2<D^>v\— £^ 

zttft£<, &tz, mi <Dis^)i3itzizm20is^)[,^mt,-oxm&£i*z>zttfv£& 0 lt^ot, 
Zbte&mMmtttfmmzti&o *-lt\ mi a>^^/<— ^a^^cDu^u^mi cou^i^u 
m<te&tm9<Db^>i>xwi3vh7t7ftmttey.m2<D^ 

M2<D>(>ss-$<Dtiitiii%*£mmmttmizi%ft£tiz> 0 to^m. £^&i^<;uv?hiMW 

[0027] 

imncommmmi m mmmm mii*> ^fzmzgk&^^yv-m&nmi ommwmtt 

X£<!:LT<7)PMOSh7>vX$PT31, l|6(7)h ; 5>vX^<>:LT<7)PMOSh^>^X^PT32, MKT) 
I^^X^LTCDPMOSh^^X^PTSS.fccm^ 

NT31, m4(7)h J 5>vX^<i:LT(Z)NMOSh^l/^^^NT32, n2<Db z 7>i>X$tL<DNMOS^> 
is*5NT33lZ<i:ymf&£*l. HKWlCNMOSh^>vX^NT31 [CcfctJIgl W*iJ&£ 
*U PMOSh^>vX$PT32lCefcym2<7M>/\*— < W^)jg$^tl,\-5 0 

[0028]*^6<JfC[i s PMOSH^>^^PT31 fccfclXPT33<DV— X^^I^L^l^U^;Uffltt^ 

I^S^^iE(7)iiimJ±PVfc^tK*«3SmJ±VCC(D«^^>(Z^^ % NMOSh^>^X^NT 

32fccm*NT33(DV-X#^L^M£U^;U/m^[::&^^ 

DmE(0V)0)^^-<>IZ^$n, NMOSK^ixX^NTSKDV— Xli^lfe^n. PMOSH5> 
vX£PT32(DV— X^m;Bm^±VCC(D#t^^'>[C^g^^^tLrL^^o fit, PMOSH7>^X*P 
T31fc<m>JMOSh7>vX$NT31 (DKU>f >|I]±, PMOSH7>vX$PT32fcd:U*NMOSH5> 
vX£NT32<DHW>p]±, ^l>*fCPMOSh^>vX^PT33fcctl>*NMOSh5>V^^NT33(DKU 

^>^±A^t^;ft&^£;ftTi^o -r^^>*>. iE(D^mi±pvfcctt>*m;Timi±vcc(D«^-r> 

<t*gteGND:?^><t(7)F B 1fZPMOSh^:>i'X£PT31fc£^^ 

mMmJ±VCC<!:ft<DiSimEMVfccfcmf^GNDSI±(D#t^^>^(^^[-p M osh7>v 
X^PT32fccfcZ>*NMOSh^>vX^NT327b<il5lJ^C^$^tLTL^-S 0 ^LT\ &}j/<v7T&Mm-? 
^PMOShT7>vX^PT33fccfct>*NMOSH^>vX^NT33^iE<7)mmi±PVfccfcU*mi)gmEVCC 

^^^^ft^iijmjiMvfccfctffgtaGNDWEcD^ 

[OO29H>/<-$INV310)A;««Mt^^ 

31fc=tU*PMOSK^>vX^PT32(Dy— h*W>/<— ^INV31(Dai^5fl5^-[C^^H. C;h,btf)ff 
^I^U/— RNDIN##J&£;ftTl^o£7i. PMOSH5>i;;*£PT31 fc<£t>*NMOSH7>vX£ 

nt3 1 <r> k ±<Dmm& \z<k y m 1 <d a *j m=f-t lt ^-kn D3 1 mnmzti. 

v_(7)y-KND31^PMOSh^>i;x^PT33(7)>r-h(Z^$nTC^o PMOSh7>vX 
$PT32fc<£l>*NMOSh7>vX$NT32<Z>KU^>^ 

i:LT<7)y— KND32^tfi)c^. C<£>/— KND327b<NMOSh^>^X£NT330)>r— hlC^^^T 
l^£ 0 PMOShT7>vX^PT33fcc):lXNMOSh^>vX^NT330KU-r>|5l±(D^j^lZ 
cfcyttJ^I/— KNDOUT A<«J«$ti % KND0UTIiPMOSh^>vX^PT31(D>r— hfcctU* 

NMOSh^>vX^NT32(7)>tf-KfZ^^(^il)$nrL\^ 0 

[0030]fcfc\ U^^>7hHI»10(ZfcLxTI*. NMOSH^>vX^NT31(Dh^>vX^+>-<X^P 
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(54)imR<D&mi"<)\,isZ>^$& 6/15^— v 

I" 

MOS^>vX^PT31cfcy±f <. tztz.l£2felzWLm**LX^& 0 PMOSH7>vX$PT32 
[0031 ]#UC S ±tZffimz&%W}ft$m2<D$4^<f**—\~&&mL^t&BR-?Z> 0 ZZXlt. £ 

.vX*PT31, PT32fcctU*NMOSK7>vX^NT33^#a^^(Cfcy % NMOSh5>vX^NT31 
[0032]A^ls^IN<7)U^;U*<m;JimJEVCCUK;U(7)/\xfU/<;i,^s^i^ GNDU K ;u ^ p _ u 

^;uizt^y^^<i:. y— KNDiN<DU^<;u^^±i!iGNDU'<;u^b , S;JiffiJ±vccU'<;Kctjy^^) 

3o ^UZ^A NMOSh^^vX^NTSI^il^Sl^t^tj^L^ PMOSK7>vX$PT3275^E 
^fitfeSl-^LJ^^PMOSh^>vX^PT32^^#iittS[3^tJ^^fcC(t[zm\/-KN 
D32*>Sji&;j£fa|C37P — r-r>^^i:^^.o £fc, NMOSh^>i/X^NT31^#ii^^|ztJ]iJ^t) 
itz<-tlZ&l\ > iS5"JlC^$^PMOSh7>vX^PT31fccfc?>*NMOSh^>vX^NT3l7b^|C 
#iIttS<h&£^\ NMOSh^>^X^NT31 (D^XT^PMOSh^vX^PTSI (~ <ty +^*#< 
i£S£*LT l^Cii^b. KND31 (DU^;UA<P— UK;KD^ifeGNDU^;HCJ5$5-r^> 0 
[0033]/— KNDSI^flfeGNDU^Hcii^LfcC^lcmN. ft 2)f£(DPMOSH7>vX$PT33 

^^[c^ffitfcSictJjy&fry, mfjs — Kndout (Au^uAq&^Ji^LTvcc/^ff 

NMOSh^>v?X^NT327&^ii^^<i:^y. PMOSh^>vX*PT31 mmMVimtteZo Z 
^iCcfey,/— KND32(i^ii!lGNDUK;Hc^L. NMOSK^>i;x^NT33^#iitt^f^iJ 

^^>o zo)t$. PMos^>i?*$PT3i^£izimmttmttd:&o ^omm. tn^«#ouT 

^;U^b. ^bKsmEPVlcgjy&^btlT. tii*y— KNDOUT fr» 3 IE(DiiiEJ±PVU'<;K£><ft 

^fcB^fi, ai*/— Kndout ^bVccU^u^tti^i^ti^o 

[0034];*|C S A^il-^-IN^L/^yUA^ifeGNDU^^CP— UK^^^^-I^/JVCCU^^UC/N 

^u^u)frbi~^y&;b^fc££(2im^ 

PMOSK7>vX*PT31, PT32fc t fcl>*NMOSh J 7>vX^NT33A^#il^^IZfey > NMOSK5 
>^X^NT31._NT32fc«tl>*PMOSh^>'vX-$iPT33^#ji^^fCfe-S 0 

[0035]A*te-§-iN(DU^;uA^iteGNDU><;ua)p— u^<;u^bW^®BEvccu^<;KD/\'fu 
^;n^y y— KNDiN(DU-<;u^m;JimJ±vccuK;i,^b^±feGNDUK;nz^y^t5 

3o ^tLlCd:y x NMOSh7>vX^NT31^#®^^f-^y^y % PMOSH7>vX$PT31# 
^iltffiCHajy&fr&o NMOSK^>^X^NT3lA^#ffi^[C^)y^^y--Z«i:[C#LN % J— K 
ND3J^iiiSWfC7P— ^-O^S^-So *7c, PMOSK7>vX^PT32^ji^Sl-^]y^ 
ofcC£(;:flM,\ S^Jf-^^nfcPMOSH^>vX^PT32fc«fcU^NMOSh^>v^^NT32^[C 
PMOSh^>^X^PT32(D-9--rX^NMOSK7>^X^NT32IZ«J:y+^t<iS 
^tlTl^C^b, KND32(DU^;U^/N^UK;KD«;Timi±VCCU^H-J5$E-r>g) 0 
[0036]y— KND32a)^K;^/)<^m^±VCC^K;UlZ^LycC<i:lC#t^ % fctJ*j|£<7)PMOSH7 
>^^^NT33^^(C#ffl^|C^JU^y. ai^y— KNDOUT (7)UK;U^^|zI^TLT0V 
PMOSK^>vX^PT31^#il^^«!:^y, NMOSh^>vX*NT32f*3NIiI#ifg 

izwmt>& 0 PMosh^is*$PT3i£><mm&mizmmfr^tzztizm\^s—fND3u*mm 

§J±VCCUK;Hca^L. PMOSh^>^X^PT33A<i^ffi^SfC«jyg|^o *LX, PMOSh 
7>vX^PT33CD^^ii^SfccfclXNMOSh7>vX^NT33(^#a^^^^fZ^^^ 0 ^ 
0>S£s fcB2Hs-^-OUT<7)!iS^\ P— U^U(D&l&GNDU'<;U(0V)|::fi4^-f&o-eLT CODSft 
S5££&. ftillJCO^U^^^tfeGNDU^U^b, $bf=ffil*ft<BiMJEMVlC^ySULb*L 
r, ffi^I^KNDOUT ^bft<Z)S5«EEMVUK;K0fi.§.ouWai**+LSo Sfcl*. IEWVcc 

frt>lE<DmmEE.PVizy]i)8kz.z>*itz&fte, tiiJis — Kndout rfth1i£ti& 0 
[0037]M3l*M.l«MH]l^<7)v5iU— ->a>^fTofcl^CD[H]£&^^^-rilT*fey, IH4[4-£0>v 
% >3>«**^Ht?**-H3'=fct^r, 31 l£fg#3I % 32fiIE<DSSJE3g733fifc(0 

[0038]^(Dv5^U— v 3 >-e(4. «Sl«JEVCC$3Vi:Lf=o H4^b^^>«fc5IC, 03(01 )(D 

coo39]Ki±itt^Lfe*5i^ *»i (Dmmmmiz&tux^ m(DmmE.pv^^ismMmE.vcc<D 

^7^>(lll7rL/ePl^^;Ufflm^(^^)t}S%GND7<><t<Z)^lCPMOSh5>vX^PT 
31fc\fctfNMOSh^>v**NT3l£it^JlCj£$SU «MJEVCC£ft<0S5WEMVfc«fctfJtiftGN 
D«E(D«J&7>T>(0*L>&^ffi^;Uffl«;T9(Z«lBt) < t(DfBf=PMOSK^>S;^^PT32fcJ:i;N 
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(54) mm (o % m u*;u*>>> hiu% 



7/15 v 



MOSh7>vX$NT32£H$lJ|Cii*iU fcti±I/^37T^fi)tt-^PMOSK^>vX^PT33fcJ:i;N 

Utl*ifiGND*E<D«J|&^-r>i:a)rai3iS5IJJCfi|fiEL, NMOSh^>vX*NT31fccfcl>*PMOSh^ 
>VX^PT32CD>T— h^-OM*— ^INV31(D£U±I^[C^L. PMOSK5>vX$PT31 fccfctfN 
. MOSh^>vX^NT310KU^>|l]±(7)^^$PMOSh^>vX^PT33(^>r— HIC^ML, PM 
OSh^>vX^PT32fc<^U*NMOSh^>vX^NT32(DKb^>|^±CDfi^^^NMOSh^>vX^ 
NT33(7)y— KIC^^L. PMOSh^>vX^PT33fc £ fcZ>*NMOSh ; 7>vX^NT33(7)KU^>|5l±(^ 
^^ClSA^^^fctJ^jy— KNDOUT £PMOSK5>VX£PT31(7)y— hfc<^0^NMOSh^>vX^N 
T32(D-!r— h(C^iBc(!lSM)$#s £fc. NMOSh^>vX$NT31<£h^>vX$^X£PMOSH7 
>S/**PT31<fcy*#<S!:3eU PMOSK^vX^PTSZCDh^VvX^-^-l'X^NMOSh^VvX 

J±VCC(S^L^L^U^;Ufflm^(3^)(7)^^^><hPMOS^>vX^PT31(DV— X«h<D 
WJlZ,y— h£V— KNDIN(ZjI^$^/i|g7(Dh7>vX^<hLT(C)PMOSh^>vX^PT34^S5lJ 

£NMOS^>vX$NT32<7>7— Xt<DmiZ, ?— hrf)V— KND[NlC^$^f-|g8(7)h^>vX^ 
<tLT(DNMOSH^>vX^NT34$II?iJ(Z^L^C(!:lZfc>5, 0 

[0041 ICiEU'^Uv^hUlS&SOa-ef*. 5HNV31 (DfctS 7Jl^/UT?#®frjftP£;h<§)PMOS 

h7>V^PT34 % NMOSh7>vX-$iNT34lCj:y> PMOSH7>i?X£PT31 fccfcO'NMOSh^ 
X^NT31^b^^>/\*— ^,MU(CPMOSh^>vX^PT32fc^l>*NMOSh^>^X^NT32AN^ 

fci:^ PMOSh7>vX$PT34A<gE#&#ig[c&&Z<h;^ /-KNDSIc&U^UttJgifeGNDU 
^UCaS-PAMCM-r*. -e(Dfgm> fcU^llS(DPMOSh7>vX^PT33t#ji^fZ^]y^LJ, 
HOIS — KNDOUT 0)tl&±*tSEiSlZftt>3ll*o 

[OO43]^ % ai^0l^3O^I*s tt^PMOSK^>^X^PT31fccfctN*NMOSh^>vX^NT 
31 frb#&-f>/ <— MlX[CPMOSh^>vX^PT32fc«fcU*NMOSh^>vX^NT32^t>/d:-i)-r 

8&30a-CI*tfT®<ZX>/<— *(D&aj££Pli:K-r5C:<h#T*£&o LfcA^t, ®5<D[I]S&30a(D:£ 
**Ml<& H 8§30 iztk^TMmWift lZ jgLTL ^ o 

[0044]a6tta5(P[lK<Pi/5^U— j/3>^frofe|g(Pia»«fiR$^|g-gfeU. H17fj:^-(D-> 
[0046]C(D^aiw v *^20)||S£ff$Sl^-5>M5<DIlIj^3Oal*Ml<©I111^3OI;Jt^<Tl^jilcK) 

coo47]^fc\ M5i~®s§-e[*. b i ?^'*jx*&ti<6mfrz>8mizmtB-r&tf. mtD-r&b^v** 

PT34, NT34I*. ^xb^bfc&h^vXSPTSI . NT31. PT32, NT32fCit5lJ[^iSt$^C^^b. 

<dx\ mmizm'j>T%-5imm<&z> 0 

[00481M3MMMM M8I* % *nmzU&[s*Jl,is7b®&<Dt&3<Dmi&l&1&&7iiT\M8tmV 
fe^o *$3<03SJfE^jJ8*<±&Lfc:&2(D^ffira«g£Sfc&jSri* -/ — KND31 <hy — KND32<b(DP^ 
lC % >f— KA<m3I«EVCC(DttJ&7^>f=lSfil$*Lfc*^hy— h<hLT(DNMOSh7>vX^NT35 
(IggOh^vX*) hA<««!l$tLfc*^hy— h£LT<EPMOSH5>vX$PT35(1Sl OCDh 

[0049]C(DJ: : 5^tI/dclC-r^C<!:lZ^:y % y— KND31^fcl*y— HND32^7P— 7-<fls#lZ%:&Z 

-fS>^3b<<i:<&y,*&l=Mib-c**. 

[0050]fc<J:*.[i\ M5<7)l°]S§t?[i. A^ilM-^-iN<7;u><;u^®3imEvccu'<;KX)/\'f u^;u*n 

b^il!!U^;KDP— U^;HC^y^^>^>i:. KNDINCDUK;u^itilGNDU^<;U^b'^M®J± 

vccu^ucnajy&fry, NMosh^>i?x$wT3ij&<^iitfcfigu=ffly&;by, PMosh7>vx$ 
PT32^^^ii^S(c^y^^c«l:ic e fcy,y-KND32^ia;g^lc7P-^>^ffi<t^^o 
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(54) <A € ffr] u/<;u HI S§ 



8/15 s<— V 



[0051 ]C^|C^LT. M8lC0g§-eii N -hy\-?— hhLTC9NMOSH5>vX*NT35, PMOSh^ 
>vX^PT35[C^tjy_KND31fc^t>*ND32^iitfeS<!:^y>^n— 7V>ytfc^<!:fc£C<!:7t)*|ft 
lt£*U KND32CDtt14l*IB§gitilGNDU'<;HcM^LrL^<„-r'£»:Jb*). aSTV— KNDOUT CD 
'JwiS^^A^-Sstllcy — KND31(D'®'(i(i^illlGNDL/'<;Kz^^LTL^<o ^LT, liitlS— KND 
OUT CDmfe*VCC/2flJt(D±#LfcZ<!:iC^tj N MOSh^>vX^NT32^#®^^|C/j:^><l:. C 
V)t%NMOSh^i/*$NT3M*mM#;Wi{Zfo&^tfrib^ J — KND32A* j|<7)ift IgJEMVCO^ftn^ 
-YX^^E^ti, y— KND32(Dmi£rt < *£toGNDU^;U^TlC&<g><i: N PMOSH7>vX£PT35X>< 
*^h^L.y-KND31<hND32<!:(7)#ji^S^^H'S) 0 

[0052]|sitifz x BscqBBSt?!*, A*<I-§-iN(DU^;uA^ii!iGNDU^<;KDn— u^;u^bm;Ti 
ffiEEVCCU^UCO/W U^HCtjrjLj^^^^ /_ KNDlN(7)U^;U^m;1®J±VCCU^;Uj!)^£ 
tfeGNDU^UlZtJjy&frlK NMOSh^>^^NT3l3b<|^ji5Kffi(Z«iySl*>y, PMOSh7>V 
X^PT31^ii^S(^y^^Zt[^*y, /— KND3lA<ift»WfZ7P— ^-f^ytfcfiltJfe^o 
[0053]L^L, M8(0B&T?li* 7>>'h'7 s — K<i:L"CC0NMOSh7>vX£NT35, PMOSh7>vX 
^PT35lCcfcyy— KND31fccfctfND32*<*ifi#Sg££y."7P— ^>^tt!B£fc<&;:fc*<f».it£ 

/— KND31(Dm^4lil^^§miliml±vcc^'<;^^CJl^LrL^< < , -r&:b*>, mt>s— hndout cd 

ffimtffrfr&WzS— KND31<Dm'l4liB§m;1mJ±VCCU^<;U[za^LTL^< 0 ^-LT. £iJ7J/— K 
NDOUT <»m^^iilg^^GNDUK;U[c|^TL/'-^<h(-ckyPMOSh^>vX^PT3lA<#ii^S[^ 
&3<^ ^<75i:^PMOSh7>vX^PT34l^ii^S(C&-§,C<i:^b. KND3l7b*IE<7)i^mi±PV 
(D&t&^-OlzmmZtl. J— KNDSKCmfe^m^WlEVCCU^U^f^^t. NMOSh7>y 
A$NT357b<*)y M"?U /— KND31 <tND32<tC0^®#^jW$|&£;ft,£o 

[0054]M9f*M8(DIs]KOv5zLU— V3>^^TofcI^(D®l^1iJ^^-rgl-e&y , MlOli^O 
v5a.U— V3>5?£^£^-B^fc£ 0 i|]9J::fc^-C. 31 lifltML 32liIEa>55*IE*U 33(*ftC0 

[OO55]ZC0v5zlU— V3>T?[*. ®;imi±VCC£3V<!:L7io miOfr^frfrZ&^lZ^ H}9(H18) 
<0EiattiSttffT7?tU><;U$/7hlBlK^Lr&glC«t<fe-r^^j:tt ; t,j=«fcU, B6(B5)(P!ftt££ 
*^ll7|Zj:b^T£bfCit^K»fELTl^o 

[0056]J2LtSftlBLfc<*:5f^ *£3<D3SlfcJ&JIB[z«Mitf. ^©^JfiJfcJBOtt^lcJt^TaFfcfc 
[0057] 

[$6BJl(B&Jli]l*LtSiWLfc<fc5f::. **W<DU'<;uS/7hBi&i=«fc*itf % L/^T^hS^SM. * 



[Hi ]**Wlc«*^;uS/7HHia(D*i (D*fifi^)!l$*-ril»ia-Cfc-6o 

[ m 2 ] b i co b s&co m ft&mw? £ tz #> <d $ << hr^fe 3 „ 

[ HI 3 ] B 1 CO H S&CD v5a U- va >$ff o f-|^C0 HI ES^J&^-f HI "Cfe -5 . 
[B4]B3<D@K<D*>5iU— ->3>*Sj|l£*-rB-e&*o 
[B5]^Bjfc^^u^;uv7hIlll^a>m2<D||j5te^^^-riH]^B-r?fe^o 
[B6]Hl5C0BSgCDv£iU— *>3>$ff-3f=BgKDlHlK«lJi£**"rB^fe'5o 
[ HI 7 ] B 6 CO B 8§C0 v5i U— va ^"T HI "Cfc & o 

[B8]*n6Wfz^s^;ui/7HiiK(Dm3a)3gjfijKiig$*"riiaB-efcSo 

[ HI 9 ] HI 8 CD B S&CD vS a. U— va >£fr o f- I^CO B 8§t£ J^^^-T HI Trfc£o 

[BlO]B9<DB»<D->5iU— *>3>jB*^*-TB"efc*o 

[Bl 1 ^SfeCOl^u^hBSScomi CO|tJ?£0i|£;F-f B^BX-ft-So 

CBl2]«e*<0U^<;U*>7hB»a)m2(D#lfi£fl!l$^-rB»BT?36-6 o 

[l*#CD|ftBJ3]30. 30a, 30b • UK;Uv^h[£]i^INV31 - $*PT31 -PMOSh7>V^ 

(m3(Dh^>^X^)PT32"-PMOSh^>vX^(^6(Dh^>vX^)PT33"PMOSh : 7>vX^ 

(mi(Dh^>vX^)PT34---PMOSh^>ixX^(m7(7)h^>vX^)PT35--PMOSh^>vX^ 

Clll0C0h7>vX^)NT31-"NMOSh^>vX^(||5<Dh^>vX^)NT32--NMOSh7>vX^ 

Cll4(Dh^>vX^)NT33"-NMOSh^>vX^(^2(7)h^>vX^)NT34"NMOSh ; 7>vX^ 

(B8(Dh^>vX^)NT35" NMOSh : 7>vX^(^9C0h ; 7>vX^) NDOUT •■•^73^— KND 

31 . . K(m 1 CD^>/ <— $C0 t±J 73 SS^) ND32- • •/— K (^260-0/ $<D iti 3 1 • • -fl|# 

;JSi 3 2 • • • IE co Km J±;Ji 3 3 • • ■ M<D M ME.M 
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9/15 ^— V 
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(54)[$SBJ<B£ffr]l^'<;Uv:7H5]E& 



10/15 
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11/15 is 
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(54)[fgBJ3<7)«3i;]UK;u*>:7Ha]8§ 



12/15 ^— v 
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(54)[*BS<D«»]UK;U5/7Hn]K 



13/15 /*— r 
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